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JAPANESE J [JP.07-074382.B] 


CLAIMS DETAILED DESCRIPTION TECHNICAL FIELD PRIOR ART EFFECT OF THE 
INVENTION TECHNICAL PROBLEM MEANS OPERATION EXAMPLE DESCRIPTION 
OF DRAWINGS DRAWINGS 

I Translation Hnnp 1 

I 1 


* NOTICES * j 


JPO and NCIPI are not responsible for any f ! 
damages caused by the use of this translation. 


1. This document has been translated by computer. So the translation may not reflect | I 
the original precisely. j 

2. **** shows the word which can not be translated. : ! 
3.1n the drawings, any words are not translated. j j 


CLAIMS 

— , i 


CCIaim(s)] 

[Claim 1] C:0.15 - 0.25% (it is below the same% of the weight) 

The manufacture approach of the hot-rolling steel materials for car-body reinforcement i ! 
electroseamed steel pipes manufactured by high-frequency induction hardening which 
contains Mn<=1.5%Si<=0.5%TK=0.04%B:0.0003-0.0035%N<=0.0080%, contains a 
nickel<=0.5%CK=0.5%Mo<=0.5% kind or two sorts or more further, is made from the steel 
which consists of the remainder Fe and an unescapable impurity, and is characterized 
by rolling round above 600 degrees C after hot rolling. 


[Translation done.] 

i 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
(Field of the invention on industry) 

Especially this invention relates to the manufacture approach of the hot-rolling steel for car- 
body reinforcement electroseamed steel pipes manufactured by the car-body reinforcement 
electroseamed steel pipe of which high intensity, such as a door impact bar which is a door 
reinforcement steel pipe for securing the safety of the car-body reinforcement steel pipe which 
needs high intensity, for example, the operator at the time of an automobile side collision, or a 
core material for bumpers, is required, especially high-frequency induction hardening. 
(Prior art) 

It is required for the ingredient used as an automobile car-body reinforcement member, for 
example, an impact beam, to cause fracture and to make it reinforcement not fall rapidly, even if 
it receives big plastic deformation in that it is high intensity and coincidence at the time of a 
collision, and to secure this property also at low temperature because of safety reservation of 
the crew at the time of a collision. Thus, for an automobile car-body reinforcement member, 
reinforcement, ductility, and low-temperature toughness are important properties. 
As the manufacture approach of a high intensity electroseamed steel pipe, the manufacture 
approach of the high tension electroseamed steel pipe indicated by JP,56-46538,B is learned. In 
order to secure ductility, temper processing had been performed, and generally quenching 
temper processing was required of this approach because of recovery of a steel pipe of 
toughness and ductility. However, since reinforcement would fall substantially if temper 
processing is performed, it was difficult to obtain the steel pipe of high intensity called two or 
more [ 120 kgf{s)/mm ]. Although it is desirable to use it as [ high-frequency-induction- 
hardening ] when it is going to obtain this high-strength steel tubing, toughness deteriorates in 
this case. Then, although what is necessary is just to attain low carbon-ization if it is going to 
raise toughness as [ high-frequency-induction-hardening ], at this time, with the cooling rate at 
the time of high frequency quenching, the variation in strong becomes very large and a problem 
arises as practicability ability. 
(Technical problem which invention tends to solve) 

This invention is made in order to solve problems, like that it faces manufacturing the steel pipe 
which needs high intensity, high toughness, and high ductility like the steel pipe for impact beams 
like the above, a low component is formed, and baking cannot enter easily when it is as [ high 
frequency quenching ] and uses it, and variation on the strength is large. 
(The means for solving a technical problem) 

The place made into the summary of this invention is C:0.15 - 0.25% (it is below the same% of the 
weight). 

It is in the manufacture approach of the hot-rolling steel for car-body reinforcement 
electroseamed steel pipes manufactured by highHrequency induction hardening which contains 
Mn<=1.5%Si<=0.5%Ti<=0.04%B:0.0003-0.0035%N<=0.0080%, contains a nickel<=0.5%Cr<=0.5% 
Mo<=0.5% kind or two sorts or more further, is made from the steel which consists of the 
remainder Fe and an unescapable impurity, and is characterized by rolling round above 600 
degrees C after hot rolling. 
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(Operation) 

By having been made in order to solve the above-mentioned technical problem, and selecting a 
component and hot-rolling conditions, the tubulation nature of this invention at the time of 
considering as a welded tube after that is equivalent to the conventional low-strength steel pipe, 
and after considering as an electroseamed steel pipe, it offers the hot-rolling steel which can 
obtain the high intensity car-body reinforcement electroseamed steel pipe in which good 
elongation and toughness are shown by performing high-frequency-induction-hardening 
processing. 

The reason for definition of the hot-rolling steel manufacture conditions in this invention is 
explained below. 

First, although it is a component system, this invention is what aimed at the consolidation by 
quenching martensitic structure at the event of the car-body reinforcement electroseamed steel 
pipe of a final product, and the reinforcement of the martensitic structure of a quenching as is 
determined by C content. This is considered that the dissolution C introduced into 
supersaturation by utilization of a transformation causes rule. In order to secure 120 kgKs)/mm 
two or more reinforcement desirable as an automobile car-body reinforcement electroseamed 
steel pipe, as shown in drawing 1 , 0.15% or more of C is required. On the other hand, an increase 
and degradation of ductility [ carry out ] become remarkable about the amount of C. In order to 
secure about 10% or more of elongation, C needs to consider as 0.25% or less. The toughness of 
the highHrequency-induction-hardening material to a carbon content is shown in drawing 2 . 
Toughness can be kept high less than [ CO.25% ]. 

As mentioned above, by investigating the effectiveness of a carbon content in a detail in this 
invention, it is 0.15% <= C<=0.25% of range, and the high intensity after high-frequency- 
induction-hardening processing, and high toughness and high ductility can be attained, and the 
effective property as a car-body reinforcement electroseamed steel pipe is acquired. 
Mn is the element which can have the effectiveness which avoids the self temper after a 
transformation in the middle of quenching treatment, and keeps reinforcement high while it 
reduces the martensitic transformation temperature of steel and raises hardenability. However, 
when Mn assumes the case where a steel pipe is manufactured with electric resistance welding, 
it is easy to produce a weld flaw and 1.50% of the content is an upper limit 
Although nickel, Or, and Mo are dramatically expensive compared with Mn, when compound 
addition is carried out, they are independent or the thing which martensitic transformation 
temperature is reduced, avoids a self temper, and demonstrates effectiveness by high intensity- 
ization about these [ nickel, Cr and Mo ] other than Mn. In order to secure weldability, an upper 
limit is made into 0.5%, respectively. 

When manufacturing a steel pipe with electric resistance welding with Mn about Si, it is an 
element very important when maintaining the soundness of a weld zone. The upper limit of Si is 
made into 0.5% or less in order to make it not form the oxide called penetrator in a weld zone. It 
is desirable to set balance of a Mn/Si ratio to 3-10. 

B is the element which raises hardenability by leaps and bounds, it is characterized by B addition 
in order to obtain 90% or more of martensite molar fractions with low [ C ] comparatively in the 
case of the steel type of this invention, but at less than 0.0003%, when the improvement 
effectiveness in hardenability is not acquired and it exceeds 0.0035%, it it not only becomes cost 
high, but tends to cause a surface crack and toughness degradation. Therefore, addition of B 
could be 0.0003 - 0.0035%. 

Since the improvement effectiveness in hardenability of this B will be lost if 0.003% or more of N 
exists, it adds Ti for the object of immobilization of this N. If the amount of Ti to add exceeds 
0.04%, generating of a crack, degradation of cutting ability, etc. will tend to produce a trouble in 
respect of quality, therefore Ti will regulate them to 0.04% or less. 

In addition, N will exist in steel unescapable, will form BN, and will mitigate the effectiveness of 
B. Then, as for N, mitigating as much as possible is desirable, and it makes an upper limit 
0.0080%. 

Next, although it was the reason for definition of hot-rolling conditions, as a result of examining 
winding temperature in a detail in this invention, the result shown in drawing 3 was obtained. 
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After using the axis of abscissa into winding temperature from hot-rolling steel and using an axis 
of ordinate as an electroseamed steel pipe, it is a steel pipe strength property at the time of 
carrying out highHrequency-induction-hardening processing, and at the winding temperature of 
less than 600 degrees C, the variation in strong becomes very large. It is an example at the time 
of carrying out the same high-frequency-induction-hardening processing of the same component 
altogether, and although reinforcement when baking enters enough is not based on winding 
temperature but is almost fixed, winding temperature forms an organization inadequate in 
hardening selectively at less than 600 degrees C, its variation on the strength is large, and in 
order to be stabilized and to secure high intensity, it is unsuitable. Conversely, at the winding 
temperature of 600 degrees C or more, when the ferrite pearlite organization comparatively 
uniform in a hot-rolling steel phase and coarse is formed and tubulation after backing is put in, 
sufficient baking enters and a strength property with little variation is acquired. 
Furthermore, hot-rolling steel is made into the winding temperature of 600 degrees C or more 
also from the tubulation nature in the case of considering as an electroseamed steel pipe. The 
tubulation nature said here points [ ease / of carrying out / of handling of hot-rolling steel ] out 
the ease of carrying out of electric resistance welding in the ease of carrying out of shaping. 
Although the start material of this invention has mitigated the carbon content as much as 
possible, since it makes hardenability high by addition of B etc., high intensity hot-rolling steel 
will be easily obtained by low temperature-ization of the winding temperature of hot-rolling, if it 
become high intensity steel, configuration destabilization of the electric resistance welding feed 
section which affect the difficulty of a fixed form, and the difficulty and the coincidence of 
shaping by buildup of shaping reaction force and buildup of the amount of buckling at electric 
resistance welding quality by lifting of the difficulty of handling, such as short period-izing of the 
life of the cutter in the case of the shearing work make into the steel strip for electroseamed 
steel pipes and lifting of winding and a rewind force, and the yield strength of an ingredient 
produce from hot-rolling steel, and welding quality stability will become difficult 
On the other hand, if winding temperature is made into 600 degrees C or more, electric 
resistance welding is possible in the condition which is the intensity level of a common 
electroseamed steel pipe as shown in drawing 4 that become 60 kgtf s)/mm about two to two 
hot-rolling steel 40 kgf(s)/mm, and it is not different from the usual electroseamed steel pipe. 
Furthermore, there is variation in raw material reinforcement as a factor which has an adverse 
effect on tubulation nature. The raw material for impact beams has many light-gage ingredients, 
and the temperature reduction after hot-rolling is comparatively quick. In the case of less than 
600 degrees C, being easy to produce effect to winding temperature by the delicate difference 
among cooling conditions as a result, raw material reinforcement changes a lot corresponding to 
change of winding temperature, and has an adverse effect on the stability of shaping by 
subsequent tubulation, and a pan at the stability of electric resistance welding. Good tubulation 
nature is obtained by there being dramatically little variation range of the raw material 
reinforcement to winding temperature, and considering as the winding temperature of 600 
degrees C or more above 600 degrees C, as shown in drawing 3 . 

The hot-rolling steel manufactured on the above component and hot-rolling conditions is easy to 
consider as an electroseamed steel pipe, after considering as an electroseamed steel pipe, by 
carrying out high-frequency-induction-hardening processing, it is two or more 1 20 kgf/mm 
tensile strength, and is excellent in ductility and toughness, and shows the engine performance 
good as a car-body reinforcement electroseamed steel pipe. 
(Example) 

The example and the example of a comparison of this invention are shown in the 1st table. The 
heat treatment approach after using the JIS No. 5 tractive characteristics and the hot rolled 
sheet steel concerned of the hot rolled sheet steel by the manufacture approach of this 
invention as an electroseamed steel pipe with an outer-diameter [ of 31.8mm ] x thickness of 
2.0mm and the JIS No. 1 1 tractive characteristics after heat treatment, and Charpy absorbed 
energy are collectively shown in the 1 st table. Here, Charpy absorbed energy shows the data 
obtained with the full-sized test piece produced to dedication for toughness assessment. 
In example A-F, with hot-rolling steel, in any case, it is 2 or less-about 60 kgf/mm tensile 
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strength, and it did not produce a big problem especially at the time of tubulation. After 
considering as an electroseamed steel pipe, by carrying out high-frequency-induction-hardening 
processing, in any case, 120 kgf(s)/a mm 2 or more and about 10% of elongation, and 2 or more- 
about absorbed energy 2 kgFm/cm were obtained, and, moreover, the electroseamed steel pipe 
of the organization where the variation in tensile strength is as uniform as [ or less / kgf/several 
mm ] two was obtained. 

The reinforcement of a policy objective is not obtained by high-frequency-induction-hardening 
processing when C content is lower than this invention component range, after using the 
example G of a comparison as an electroseamed steel pipe. 

Although the example H of a comparison can be attained after high-frequency-induction- 
hardening processing of an electroseamed steel pipe and reinforcement can be enough attained 
by the case where the amount of C is higher than this invention component range, elongation is 
in a very low condition. 

Although example I-M of a comparison is the case where low-temperature winding of less than 
600 degrees C is carried out, and high intensity, high ductility, and high toughness can be 
comparatively attained as a property of a final electroseamed steel pipe, the variation on the 
strength cannot secure easily the property stabilized as those [ 20 kgf(s)/mm ] about with two, 
and a car-body reinforcement steel pipe. Moreover, in a hot-rolling steel phase, it is high 
intensity and inferior by tubulation nature. When it usually considers as an electroseamed steel 
pipe with a line, it is difficult for the examples I, K, and L of a comparison to keep shear quality 
good, and the deficit of the round tooth of a shear process takes a special cure to them, when 
electroseamed-steel-pipe-izing. Moreover, the reinforcement of a raw material fell a little and, as 
for the examples J and M of a comparison, the comparatively good shear quality of a certain 
thing was acquired, as for the problem of the life of a shear round tooth. However, the difficulty 
[ the steel strip point back end section ] of handling and the reaction force in the case of 
electroseamed steel pipe shaping are high, loads, such as adjustment, increase in number and 
lowering of productivity is usually more remarkable than material on the strength. 
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(Effect of the invention) 

As explained above, according to this invention, it is a with an excellent in elongation and 
toughness useful as a car-body reinforcement electroseamed steel pipe 1 20 kgf/mm tensile 
strength [ or more 2 ] raw material for high intensity electroseamed steel pipes, and the hot- 
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rolling steel which does not change the workload at the time of moreover considering as an 
electroseamed steel pipe at all to the conventional low-strength material can be manufactured. 


[Translation done.] 
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JAPANESE 


[JP,07-074382,B] 


CLAIMS DETAILED DESCRIPTION TECHNICAL FIELD PRIOR ART EFFECT OF THE 
INVENTION TECHNICAL PROBLEM MEANS OPERATION EXAMPLE DESCRIPTION 
OF DRAWINGS DRAWINGS 


[Translation done.] 


* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


TECHNICAL FIELD 
(Field of the Invention) 

Especially this invention relates to the manufacture approach of the hot-rolling steel 
materials for car-body reinforcement electroseamed steel pipes manufactured by the 
car-body reinforcement electroseamed steel pipe of which high intensity, such as a 
door impact bar which is a door reinforcement steel pipe for securing the safety of the 
car-body reinforcement steel pipe which needs high intensity, for example, the operator 
at the time of an automatic car side side collision, or a core material for bumpers, is 
required, especially high-frequency induction hardening. 


[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


PRIOR ART 


(Prior art) 

It is required for the ingredient used as an automobile car-body reinforcement member, for 
example, an impact beam, to cause fracture and to make it reinforcement not fall rapidly, even if 
it receives big plastic deformation in that it is high intensity and coincidence at the time of a 
collision, and to secure this property also at low temperature because of safety reservation of 
the crew at the time of a collision. Thus, for an automobile car-body reinforcement member, 
reinforcement, ductility, and low-temperature toughness are important properties. 
As the manufacture approach of a high intensity electroseamed steel pipe, the manufacture 
approach of the high tension electroseamed steel pipe indicated by JP,56-46538,B is learned. In 
order to secure ductility, temper processing had been performed, and generally quenching 
temper processing was required of this approach because of recovery of a steel pipe of 
toughness and ductility. However, since reinforcement would fall substantially if temper 
processing is performed, it was difficult to obtain the steel pipe of high intensity called two or 
more [ 120 kgf(s)/mm ]. Although it is desirable to use it as [ high-frequency-induction- 
hardening ] when it is going to obtain this high-strength steel tubing, toughness deteriorates in 
this case. Then, although what is necessary is just to attain low carbon-ization if it is going to 
raise toughness as [ high-frequency-induction-hardening ], at this time, with the cooling rate at 
the time of high frequency quenching, the variation in strong becomes very large and a problem 
arises as practicability ability. 


[Translation done.] 
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CLAIMS DETAILED DESCRIPTION TECHNICAL FIELD PRIOR ART EFFECT OF THE j 
INVENTION TECHNICAL PROBLEM MEANS OPERATION EXAMPLE DESCRIPTION 
OF DRAWINGS DRAWINGS 

Translation Hnnp 1 


* NOTICES * 


JPO and NCI PI are not responsible for any 

damages caused by the use of this translation. 1 1 


1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


EFFECT OF THE INVENTION 


(Effect of the invention) 

As explained above, according to this invention, it is a with an excellent in elongation 
and toughness useful as a car-body reinforcement electroseamed steel pipe 1 20 
kgf/mm tensile strength [ or more 2 ] raw material for high intensity electroseamed 
steel pipes, and the hot-rolling steel which does not change the workload at the time of 
moreover considering as an electroseamed steel pipe at all to the conventional low- 
strength material can be manufactured. 


[Translation done.] 
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JAPANESE 


[JP,07-074382,B] 


CLAIMS DETAILED DESCRIPTION TECHNICAL FIELD PRIOR ART EFFECT OF THE 
INVENTION TECHNICAL PROBLEM MEANS OPERATION EXAMPLE DESCRIPTION 
OF DRAWINGS DRAWINGS 


[Translation done.] 


* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


TECHNICAL PROBLEM 


(Technical problem which invention tends to solve) 

This invention is made in order to solve problems, like that it faces manufacturing the 
steel pipe which needs high intensity, high toughness, and high ductility like the steel 
pipe for impact beams like the above, a low component is formed, and baking cannot 
enter easily when it is as [ high frequency quenching ] and uses it, and variation on the 
strength is large. 


[Translation done.] 
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CLAIMS DETAILED DESCRIPTION TECHNICAL FIELD PRIOR ART EFFECT OF THE 
INVENTION TECHNICAL PROBLEM MEANS OPERATION EXAMPLE DESCRIPTION 
OF DRAWINGS DRAWINGS 

L l l al loldllvi 1 UUJ IC.J 


* NOTICES * 


JPO and NCI PI are not responsible for any 
danages caused by the use of this translation. 


LThis document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


MEANS 


(The means for solving a technical problem) 

The place made into the summary of this invention is C:0.15 - 0.25% (it is below the 
same% of the weight). 

It is in the manufacture approach of the hot-rolling steel for car-body reinforcement 
electroseamed steel pipes manufactured by high-frequency induction hardening which 
contains Mn<=1.5%Si<=0.5%Ti<=0.04%B:0.0003-0.0035%N<=0.0080%, contains a 
nickel<=0.5%Cr<=0.5%Mo<=0.5% kind or two sorts or more further, is made from the steel 
which consists of the remainder Fe and an unescapable impurity, and is characterized 
by rolling round above 600 degrees C after hot rolling. 


[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


OPERATION 


(Operation) 

By having been made in order to solve the above-mentioned technical problem, and selecting a 
component and hot-rolling conditions, the tubulation nature of this invention at the time of 
considering as a welded tube after that is equivalent to the conventional low-strength steel pipe, 
and after considering as an electroseamed steel pipe, it offers the hot-rolling steel which can 
obtain the high intensity car-body reinforcement electroseamed steel pipe in which good 
elongation and toughness are shown by performing high-frequency-induction-hardening 
processing. 

The reason for definition of the hot-rolling steel manufacture conditions in this invention is 
explained below. 

First, although it is a component system, this invention is what aimed at the consolidation by 
quenching martensitic structure at the event of the car-body reinforcement electroseamed steel 
pipe of a final product, and the reinforcement of the martensitic structure of a quenching as is 
determined by C content. This is considered that the dissolution C introduced into 
supersaturation by utilization of a transformation causes rule. In order to secure 120 kgf(s)/mm 
two or more reinforcement desirable as an automobile car— body reinforcement electroseamed 
steel pipe, as shown in drawing 1 , 0.15% or more of C is required. On the other hand, an increase 
and degradation of ductility [ carry out ] become remarkable about the amount of C. In order to 
secure about 10% or more of elongation, C needs to consider as 0.25% or less. The toughness of 
the high-frequency-induction-hardening material to a carbon content is shown in drawing 2 . 
Toughness can be kept high less than [ CO.25% ]. 

As mentioned above, by investigating the effectiveness of a carbon content in a detail in this 
invention, it is 0.15% <= C<=0.25% of range, and the high intensity after high-frequency- 
induction-hardening processing, and high toughness and high ductility can be attained, and the 
effective property as a car-body reinforcement electroseamed steel pipe is acquired. 
Mn is the element which can have the effectiveness which avoids the self temper after a 
transformation in the middle of quenching treatment, and keeps reinforcement high while it 
reduces the martensitic transformation temperature of steel and raises hardenability. However, 
when Mn assumes the case where a steel pipe is manufactured with electric resistance welding, 
it is easy to produce a weld flaw and 1.50% of the content is an upper limit. 
Although nickel, Cr, and Mo are dramatically expensive compared with Mn, when compound 
addition is carried out, they are independent or the thing which martensitic transformation 
temperature is reduced, avoids a self temper, and demonstrates effectiveness by high intensity- 
ization about these [ nickel, Cr and Mo ] other than Mn. In order to secure weldability, an upper 
limit is made into 0.5%, respectively. 

When manufacturing a steel pipe with electric resistance welding with Mn about Si, it is an 
element very important when maintaining the soundness of a weld zone. The upper limit of Si is 
made into 0.5% or less in order to make it not form the oxide called penetrator in a weld zone. It 
is desirable to set balance of a Mn/Si ratio to 3-10. 

B is the element which raises hardenability by leaps and bounds, it is characterized by B addition 
in order to obtain 90% or more of martensite molar fractions with low [ C ] comparatively in the 
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case of the steel type of this invention, but at less than 0.0003% f when the improvement 
effectiveness in hardenability is not acquired and it exceeds 0.0035%, it it not only becomes cost 
high, but tends to cause a surface crack and toughness degradation. Therefore, addition of B 
could be 0.0003 - 0.0035%. 

Since the improvement effectiveness in hardenability of this B will be lost if 0.003% or more of N 
exists, it adds Ti for the object of immobilization of this N. If the amount of Ti to add exceeds 
0.04%, generating of a crack, degradation of cutting ability, etc. will tend to produce a trouble in 
respect of quality, therefore Ti will regulate them to 0.04% or less. 

In addition, N will exist in steel unescapable, will form BN, and will mitigate the effectiveness of 
B. Then, as for N, mitigating as much as possible is desirable, and it makes an upper limit 
0.0080%. 

Next, although it was the reason for definition of hot-rolling conditions, as a result of examining 
winding temperature in a detail in this invention, the result shown in drawing 3 was obtained. 
After using the axis of abscissa into winding temperature from hot-rolling steel and using an axis 
of ordinate as an electroseamed steel pipe, it is a steel pipe strength property at the time of 
carrying out high-frequency-induction-hardening processing, and at the winding temperature of 
less than 600 degrees C, the variation in strong becomes very large. It is an example at the time 
of carrying out the same high-frequency-induction-hardening processing of the same component 
altogether, and although reinforcement when baking enters enough is not based on winding 
temperature but is almost fixed, winding temperature forms an organization inadequate in 
hardening selectively at less than 600 degrees C, its variation on the strength is large, and in 
order to be stabilized and to secure high intensity, it is unsuitable. Conversely, at the winding 
temperature of 600 degrees C or more, when the ferrite pearlite organization comparatively 
uniform in a hot-rolling steel phase and coarse is formed and tubulation after backing is put in, 
sufficient baking enters and a strength property with little variation is acquired. 
Furthermore, hot-rolling steel is made into the winding temperature of 600 degrees C or more 
also from the tubulation nature in the case of considering as an electroseamed steel pipe. The 
tubulation nature said here points [ ease / of carrying out / of handling of hot-rolling steel ] out 
the ease of carrying out of electric resistance welding in the ease of carrying out of shaping. 
Although the start material of this invention has mitigated the carbon content as* much as 
possible, since it makes hardenability high by addition of B etc., high intensity hot-rolling steel 
will be easily obtained by low temperature-ization of the winding temperature of hot-rolling, if it 
become high intensity steel, configuration destabilization of the electric resistance welding feed 
section which affect the difficulty of a fixed form, and the difficulty and the coincidence of 
shaping by buildup of shaping reaction force and buildup of the amount of buckling at electric 
resistance welding quality by lifting of the difficulty of handling, such as short period-izing of the 
life of the cutter in the case of the shearing work make into the steel strip for electroseamed 
steel pipes and lifting of winding and a rewind force, and the yield strength of an ingredient 
produce from hot-rolling steel, and welding quality stability will become difficult 
On the other hand, if winding temperature is made into 600 degrees C or more, electric 
resistance welding is possible in the condition which is the intensity level of a common 
electroseamed steel pipe as shown in drawing 4 that become 60 kgf(s)/mm about two to two 
hot-rolling steel 40 kgf(s)/mm, and it is not different from the usual electroseamed steel pipe. 
Furthermore, there is variation in raw material reinforcement as a factor which has an adverse 
effect on tubulation nature. The raw material for impact beams has many light-gage ingredients, 
and the temperature reduction after hot-rolling is comparatively quick. In the case of less than 
600 degrees C, being easy to produce effect to winding temperature by the delicate difference 
among cooling conditions as a result, raw material reinforcement changes a lot corresponding to 
change of winding temperature, and has an adverse effect on the stability of shaping by 
subsequent tubulation, and a pan at the stability of electric resistance welding. Good tubulation 
nature is obtained by there being dramatically little variation range of the raw material 
reinforcement to winding temperature, and considering as the winding temperature of 600 
degrees C or more above 600 degrees C, as shown in drawing 3 . 

The hot-rolling steel manufactured on the above component and hot-rolling conditions is easy to 
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consider as an electroseamed steel pipe, after considering as an electroseamed steel pipe, by 
carrying out high-frequency-induction-hardening processing, it is two or more 120 kgf/mm 
tensile strength, and is excellent in ductility and toughness, and shows the engine performance 
good as a car-body reinforcement electroseamed steel pipe. 


[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

"IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


EXAMPLE 


(Example) 

The example and the example of a comparison of this invention are shown in the 1st table. The 
heat treatment approach after using the JIS No. 5 tractive characteristics and the hot rolled 
sheet steel concerned of the hot rolled sheet steel by the manufacture approach of this 
invention as an electroseamed steel pipe with an outer-diameter [ of 31.8mm ] x thickness of 
2.0mm and the JIS No. 1 1 tractive characteristics after heat treatment, and Charpy absorbed 
energy are collectively shown in the 1st table. Here, Charpy absorbed energy shows the data 
obtained with the full-sized test piece produced to dedication for toughness assessment 
In example A-F, with hot-rolling steel, in any case, it is 2 or less-about 60 kgf/mm tensile 
strength, and it did not produce a big problem especially at the time of tubulation. After 
considering as an electroseamed steel pipe, by carrying out high-frequency-induction-hardening 
processing, in any case, 120 kgf(s)/a mm 2 or more and about 10% of elongation, and 2 or more- 
about absorbed energy 2 kgf-m/cm were obtained, and, moreover, the electroseamed steel pipe 
of the organization where the variation in tensile strength is as uniform as [ or less / kgf/several 
mm ] two was obtained. 

The reinforcement of a policy objective is not obtained by high-frequency-induction-hardening 
processing when C content is lower than this invention component range, after using the 
example G of a comparison as an electroseamed steel pipe. 

Although the example H of a comparison can be attained after high-frequency-induction- 
hardening processing of an electroseamed steel pipe and reinforcement can be enough attained 
by the case where the amount of C is higher than this invention component range, elongation is 
in a very low condition. 

Although example I-M of a comparison is the case where low-temperature winding of less than 
600 degrees C is carried out, and high intensity, high ductility, and high toughness can be 
comparatively attained as a property of a final electroseamed steel pipe, the variation on the 
strength cannot secure easily the property stabilized as those [ 20 kgf(s)/mm ] about with two, 
and a car-body reinforcement steel pipe. Moreover, in a hot-rolling steel phase, it is high 
intensity and inferior by tubulation nature. When it usually considers as an electroseamed steel 
pipe with a line, it is difficult for the examples I, K, and L of a comparison to keep shear quality 
good, and the deficit of the round tooth of a shear process takes a special cure to them, when 
electroseamed-steel-pipe-izing. Moreover, the reinforcement of a raw material fell a little and, as 
for the examples J and M of a comparison, the comparatively good shear quality of a certain 
thing was acquired, as for the problem of the life of a shear round tooth. However, the difficulty 
[ the steel strip point back end section ] of handling and the reaction force in the case of 
electroseamed steel pipe shaping are high, loads, such as acftustment, increase in number and 
lowering of productivity is usually more remarkable than material on the strength. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

As for drawing 1 , for drawing showing the effect to the tensile strength of an electroseamed 
steel pipe final [ after high-frequency-induction-hardening processing ], and Charpy impact 
value, drawing showing the effect of winding temperature conditions of as opposed to the 
strength property after high-frequency induction hardening in drawing 3 , and drawing 4 , the 
carbon content of hot-rolling steel of drawing showing the effect to the tractive characteristics 
of an electroseamed steel pipe final [ after high-frequency-induction-hardening processing ] and 
drawing 2 is [ the carbon content of hot-rolling steel ] drawing showing the effectiveness over 
the tensile strength of the hot-rolling steel of winding temperature. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


DRAWINGS 


C Drawing 1 ] 
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[ Drawing 2 ] 
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[ Drawing 3 ] 
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[ Drawing 4 ] 
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